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Phonon engineering using graphene heterostructures towards energy harvesting
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The performance of thermoelectric materials relies on both the electrical
and thermal properties of the materials. Since the main heat carrier of graphene is phonon, in this
study we investigate the thermal transport properties of graphene by introducing structural
modifications such as isotopes, defects and biaxial strains. In isotopically modified graphene
heterostructures, the pseudo-ballistic transport of phonon seems to appear when the periodicity is
close to the phonon mean free path in graphene. On the other hand, the introduction of defects and
strains reduces the thermal conductivity of graphene by approximately 80%. These results imply that
introducing these structural modifications is an effective way of enhancing the performance of the
thermoelectric devices using graphene.
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